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Manuscripts  for  submission 
to  non-Government  publish¬ 
ers  should  be  organized, 
stylized  [styled],  and 
typed  in  accordance  with 
the  publisher’s  instruc¬ 
tions  or  sample  of  recent 
publications  issued  by 
the  publisher — Forest 
Service  Manual  1631.18 

INTRODUCTION 

This  Desk  Guide  is  a  companion 
to  How  to  Prepare  Manuscripts  for 
Station  Publication,  first  issued  in 
1977  and  now  in  a  revised  Second  Ed¬ 
ition  issued  in  1979.  The  basic  in¬ 
formation  on  manuscript  preparation 
given  there  has  not  been  repeated; 
this  guide  supplements  and  extends 
that  one  to  cover  outside  publica¬ 
tions.  To  prepare  manuscripts 
properly  for  submission  to  outside 
publishers,  one  must  study  and  fol¬ 
low  both  guides. 

Correct  preparation  is  even 
more  important  for  outside  publish¬ 
ers  than  for  Station  publications, 
for  these  reasons:  a  poorly  pre¬ 
pared  manuscript  for  Station  pub¬ 
lication  will  cost  more  and  take 
longer  to  publish,  but  it  will  be 
published  eventually;  a  poorly  pre¬ 
pared  manuscript  submitted  to  an 
outside  publisher  however,  is  less 
likely  to  be  accepted,  and  lack  of 
attention  to  details  may  reflect  on 
the  care  that  went  into  the  scien¬ 
tific  work  it  reports.  And  a  care¬ 
less  submission  by  one  Station 
scientist  may  impair  the  fine  repu¬ 
tation  that  submissions  from  this 
Station  have  earned  over  the  years. 

This  desk  guide  will  be  updated 
and  reissued  from  time  to  time  as  the 
need  appears.  We  welcome  comments 
and  suggestions. 

The  Station  Editors 


HOUSE  STYLE 

Most  scientific  journals  and 
trade  magazines  have  regular  ways  of 
handling  the  mechanics  of  converting 
a  manuscript  into  a  printed  paper — 
such  things  as  how  the  headings  are 
printed,  how  numbers  are  given 
(spelled  out  or  in  figures) ,  where 
the  author's  affiliation  is  placed, 
how  literature  is  cited,  and  so  on. 
These  details  are  called  "style"  in 
publishing,  and  a  journal's  choices 
for  them  are  called  its  "house  style." 

The  differences  between  one 
journal's  house  style  and  another 
journal's  may  be  small,  but  they  are 
important.  Many  scientific  journals 
are  edited  by  volunteer  scientists 
and  have  little  or  no  professional 
staff.  Even  those  that  do  have  full¬ 
time  staffs  appreciate  manuscripts 
that  are  prepared  in  their  own  style 
because  such  manuscripts  take  less 
staff  time  to  publish.  They  also 
show  a  higher  degree  of  profession¬ 
alism — the  authors  have  taken  time  to 
study  the  journal  and  prepare  the 
manuscript  appropriately.  Some  jour¬ 
nal  editors  return  manuscripts  that 
are  not  in  their  style. 

Many  journals  print  "Instructions 
to  Authors"  or  supply  them  on  request. 
These  should  be  read  carefully,  but 
they  are  not  sufficient — you  must 
study  published  copies  of  the  journal 
to  see  how  it  does  things.  Use  a 
recent  copy — style  may  change  from 
year  to  year.  If  you  do  not  have  ac¬ 
cess  to  a  recent  copy  of  the  journal, 
ask  the  editor  to  send  you  one.  Give 
the  sample  copy  to  your  typist  along 
with  any  special  instructions. 

It  is  important  to  style  the 
paper  correctly  for  the  intended  out¬ 
let  before  you  submit  it  to  us  for 
editing.  Restyling  a  manuscript  can 
take  as  much  editorial  time  as  sub¬ 
stantive  editing,  and  numerous  style 
corrections  distract  the  editor  from 
more  important  matters.  Also,  a 
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heavily  corrected  manuscript  is  hard¬ 
er  for  the  typist  to  read  and  thus 
creates  more  opportunities  for  error. 

WHAT  TO  LOOK  FOR 

These  are  some  of  the  things  you 
should  check  in  a  recent  copy  of  the 
journal  and  plan  to  submit  your  paper 
to: 

Title 

Is  it  centered,  indented,  or 
flush  left  (beginning  at  the  left 
margin)?  All  in  capital  letters?  In 
small  ("lower  case")  letters  with  im¬ 
portant  words  capitalized?  Or  with 
only  the  first  word  and  proper  names 
capitalized? 

Are  species  names  used?  If  so, 
how  are  they  printed?  In  italics? 

With  species  author?  Is  the  name  of 
the  species  author  abbreviated  or 
given  in  full?  Are  the  order  and 
family  given?  (For  a  fuller  discus¬ 
sion  of  scientific  names  see  CBE,  4th 
edition,  p.  150.) 

Author 

Where  does  the  author's  affilia¬ 
tion  appear?  After  his  name,  or  in 
a  footnote?  Is  there  a  separate  bio¬ 
graphical  note  about  the  author?  Is 
his  mailing  address,  with  ZIP  code, 
given? 

Abstract 

Is  the  word  "Abstract"  printed 
on  a  separate  line,  or  "run  in"  on 
the  first  line  of  the  abstract?  Is 
it  in  capitals  or  italics?  (Words 
to  be  set  in  italics  should  be  under¬ 
scored  in  typescript.) 

Are  keywords  or  index  terms 
included?  Where  are  they  placed? 

Is  the  abstract  printed  in  a  dif¬ 
ferent  size  of  type  from  the  text? 

If  so,  type  it  on  a  separate  page, 
because  it  probably  will  be  typeset 
by  a  different  operator. 


Some  journals  publish  the  ab¬ 
stract  in  more  than  one  language. 

Most  such  journals  will  translate  the 
abstract  if  the  author  is  not  fluent 
in  both  languages. 

Running  head 

Some  journals  ask  the  author  to 
supply  a  short  version  of  the  arti¬ 
cle's  title  for  use  on  the  second  and 
subsequent  pages  of  the  printed  paper 
("running  head") .  Usually  a  maximum 
number  of  characters  is  specified. 

Type  the  running  head,  if  one  is  re¬ 
quired,  near  the  bottom  of  the  title 
page,  unless  the  journal's  instruc¬ 
tions  specify  another  place. 

Abbreviations 

Some  journals  use  figures  for 
all  numbers  (even  below  10) ,  signs 
(such  as  %) ,  and  abbreviations  (wk, 
amt,  avg,  diam,  prepn,  concn)  wherever 
possible,  to  save  space.  Most  jour¬ 
nals  use  abbreviations  for  units  of 
measure  (ft,  yd,  min).  Most  journals 
require  metric  units  (m,  mm,  kg.  yg) . 

Be  sure  to  use  current,  accepted 
abbreviations:  consult  CBE  4th  ed. 

(p.  203-220)  and  GPO  (p.  149-168). 

Footnotes 

What  kind  of  information  is  put 
in  footnotes  rather  than  in  the  text 
or  references? 

Are  footnotes  indented  like  para¬ 
graphs  or  set  in  a  solid  block? 

If  footnotes  are  printed  in  a 
different  size  type  from  the  text, 
type  them  on  a  separate  page. 

Acknowledgments 

How  are  these  treated?  In  the 
text?  In  a  separate  section?  In 
smaller  type  (if  so,  type  on  a  sepa¬ 
rate  page)? 

Where  are  they  placed?  At  the 
end  of  the  text?  In  a  footnote? 
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Headings 

Most  journal  articles  contain 
headings  and  subheadings  to  break  up 
the  type  and  ease  reading.  Usually 
there  are  two  or  three  levels  of  head¬ 
ings;  often  each  level  has  its  dis¬ 
tinctive  position  with  relation  to 
the  text. 

How  many  levels  are  used? 

How  do  they  differ?  Are  they 
centered  or  flush  left?  Upper  and 
lower  case  or  all  caps?  Italic? 

Are  all  the  important  words  cap¬ 
italized,  or  only  the  first  word  and 
proper  nouns? 

Figure  captions 

Is  the  word  "figure"  spelled  out 
or  abbreviated?  Are  the  captions 
printed  like  paragraphs,  flush  left, 
or  with  a  hanging  indent  (i.e.,  the 
first  line  is  typed  flush  left  and 
the  following  lines  are  indented) ? 

Tables 

Are  headings  flush  left,  cen¬ 
tered,  set  like  paragraphs,  or  with 
hanging  indent? 

Is  there  a  period  after  the 
heading? 

Are  footnotes  indicated  by  let¬ 
ters,  numbers,  or  symbols? 

If  the  unit  of  measure  covers 
all  the  numbers  in  the  table,  is  it 
included  in  the  heading  or  is  it 
over  the  columns  in  the  body  of  the 
table? 

Are  all  the  important  words  in 
the  boxhead  and  stub  capitalized,  or 
only  the  first  word? 

Where  are  single  and  double 
rules  used  in  the  tables? 

References 

How  are  references  cited  in  the 
text?  By  author  and  date  or  by 
number? 


Does  a  comma  separate  author 
and  date? 

Are  multiple  entries  separated 
by  commas  or  semicolons? 

How  many  authors  are  named  for 
multiauthored  papers? 

Literature  cited 

Check  wording:  some  journals 
use  References  Cited,  References, 
or  Bibliography. 

Are  papers  listed  alphabetically 
by  authors  or  in  the  order  of  their 
mention  in  the  text?  Are  they  num¬ 
bered? 

Does  the  author's  name  begin 
flush  left,  with  the  date  beginning 
the  second  line  as  a  hanging  indent, 
or  is  it  run  in  as  a  paragraph? 

Are  authors'  given  names  used 
as  on  the  cited  paper,  or  initials 
only? 

Check  the  abbreviations  of 
journal  titles  used  in  the  references. 
Most  journals  follow  the  International 
List  of  Periodical  Title  Word  Abbrev¬ 
iations  published  by  the  International 
Standards  Organization.  This  is 
essentially  the  same  list  as  the  1971 
Word-Abbreviation  List  compiled  by 
the  National  Clearinghouse  for  Peri¬ 
odical  Title  Word  Abbreviations  and 
published  by  the  American  National 
Standards  Institute,  so  if  you  have 
the  1971  list  you  may  still  use  it. 
Some  journals  do  not  abbreviate 
periodical  titles  at  all.  Others 
make  certain  exceptions:  for  ex¬ 
ample,  the  Journal  of  Forestry  uses 
the  abbreviation  USDA  (as  we  do)  in¬ 
stead  of  U.S.  Dep.  Agric.,  the 
abbreviation  made  from  the  word  list. 

Check  capitalization  in  the 
titles  of  articles  cited.  Are  only 
the  first  word  and  proper  nouns 
capitalized?  Are  titles  of  books 
capitalized  differently  from  titles 
of  articles? 
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Are  some  items  set  in  italics? 
Which  ones?  (Italics  are  indicated 
in  typescript  by  underscoring) . 

Is  the  total  number  of  pages 
given  for  books  and  monographs? 

Trade  names 

Does  the  journal  use  a  super¬ 
script^  or  ^-^when  a  trade  name  first 
appears? 

Is  the  symbol  repeated  in  the 
tables?  CThis  may  be  required  be¬ 
cause  tables  are  sometimes  reprinted 
without  the  text) . 

Double-check  the  names  of  the 
products  to  make  sure  they  are  accu¬ 
rate — do  not  follow  popular  usage, 
such  as  plexiglass  for  Plexiglas. 

DISCLAIMERS  AND  PESTICIDE  WARNINGS 
Trade  names 

If  commercial  firms  or  trade 
names  are  mentioned  in  your  paper, 
you  must  include  a  statement  disclaim¬ 
ing  Government  endorsement: 

The  use  of  trade,  firm,  or 
corporation  names  in  this 
publication  is  for  the  in¬ 
formation  and  convenience 
of  the  reader.  Such  use 
does  not  constitute  an 
official  endorsement  or 
approval  by  the  U.S.  De¬ 
partment  of  Agriculture  or 
the  Forest  Service  of  any 
product  or  service  to  the 
exclusion  of  others  that 
may  be  suitable.  (FSM 
1609.11) 

Some  publishers,  such  as  the 
Entomological  Society  of  America, 
use  a  shortened  form,  e.g.: 

Mention  of  a  commercial  or 
proprietary  product  does 
not  constitute  endorse¬ 
ment  by  the  USDA  or  the 
Forest  Service. 


A  short  form  is  acceptable  in  a 
journal  publication.  (The  full 
wording  is  used  in  Forest  Service 
publications . ) 

Available  computer  programs 

If  your  paper  announces  the 
availability  of  a  computer  program, 
it  should  contain  the  following 
statement : 

The  computer  program  de¬ 
scribed  in  this  publica¬ 
tion  is  available  on  re¬ 
quest  with  the  understand¬ 
ing  that  the  U.S.  Depart¬ 
ment  of  Agriculture 
cannot  assure  its  accuracy, 
completeness,  reliability, 
or  suitability  for  any 
other  purpose  than  that 
reported.  The  recipient 
may  not  assert  any  pro¬ 
prietary  rights  thereto 
nor  represent  it  to  anyone 
as  other  than  a  Government- 
produced  computer  program. 

For  cost  information, 
please  write  [insert  name 
and  address  of  author  and 
field  location — do  not  use 
address  of  Station  head¬ 
quarters].  (FSM  6621.52) 

For  papers  submitted  to  outside 
publications,  these  notices  should  be 
treated  as  footnotes. 

Pesticides 

If  your  paper  refers  to  pesti¬ 
cides,  it  must  be  approved  by  the 
Station's  Pesticide  Use  Coordinator, 
and  a  precautionary  statement  should 
be  included  as  a  footnote  or  in  the 
text.  If  a  pesticide  is  recommended, 
the  form  is: 

The  pesticide  reported  on 
and  recommended  here  was 
registered  for  the  use 
described  at  the  time  this 
manuscript  was  prepared. 

Since  the  registration  of 
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pesticides  is  under  constant 
review  by  State  and  Federal 
authorities,  a  responsible 
State  agency  should  be 
consulted  as  to  the  current 
status  of  this  pesticide. 

(FSM  2158.74) 

In  manuscripts  that  report  re¬ 
search  findings  on  pesticides  or  the 
use  of  pesticides  in  a  research  proj¬ 
ect,  but  do  not  make  recommendations 
for  their  use,  regardless  of  whether 
the  material  is  registered  or  not, 
the  following  statement  should  be  in¬ 
cluded  in  the  text  or  used  as  a 
footnote : 

This  publication  reports 
research  involving  pesti¬ 
cides.  It  does  not  contain 
recommendations  for  their 
use,  nor  does  it  imply  that 
the  uses  discussed  here  have 
been  registered.  All  uses 
of  pesticides  must  be  regis¬ 
tered  by  appropriate  State 
and/or  Federal  agencies  be¬ 
fore  they  can  be  recommended. 

CAUTION:  Pesticides  can  be 

injurious  to  humans,  dom¬ 
estic  animals,  desirable 
plants,  and  fish  or  other 
wildlife — if  they  are  not 
handled  or  applied  proper¬ 
ly.  Use  all  pesticides 
selectively  and  carefully. 

Follow  recommended  prac¬ 
tices  for  the  disposal  of 
surplus  pesticides  and 
pesticide  containers. 

(FSM  2158.73) 

OTHER  KINDS  OF  PUBLICATIONS 
Flexible  format 

Trade  publications  like  North¬ 
ern  Logger  and  National  Maple  Sugar 
Digest  often  are  less  rigid  in  style 
than  scientific  journals.  They  may 
use  a  variety  of  headings  in  dif¬ 
ferent  typefaces  to  dress  up  the 


magazine,  and  their  articles  are 
usually  more  journalistic  than  sci¬ 
entific  in  tone.  If  you  are  uncer¬ 
tain  about  what  style  to  use,  pre¬ 
pare  your  report  in  the  style  of  a 
Station  Research  Paper  (but  omit  the 
separate  lists  of  headings  and  the 
copy  for  the  library  card,  which  are 
needed  only  for  Station  publications; 
see  the  Desk  Guide  for  Station  pub¬ 
lications,  p.  20). 

Even  if  the  journal  does  not 
use  abstracts,  include  a  50-word 
summary  of  the  paper  with  the  manu¬ 
script  for  the  Station's  Annual 
Report . 

Papers  in  some  of  the  more 
scholarly  journals  also  may  be  in¬ 
consistent  in  style  (particularly 
in  references) ;  if  you  notice  some 
differences  among  the  articles, 
follow  the  style  that  seems  to  pre¬ 
dominate  in  the  journal. 

Chapter  for  a  book 

If  your  paper  is  to  appear  as  a 
chapter  in  a  book  of  collected  papers, 
usually  the  publisher  or  editor  of 
the  book  supplies  general  instruc¬ 
tions  on  style  so  that  all  contrib¬ 
utors  will  submit  papers  in  a  con¬ 
sistent  format. 

Before  preparing  your  paper, 
make  sure  you  have  whatever  in¬ 
structions  are  available.  If  nec¬ 
essary,  call  or  write  to  the  pub¬ 
lisher  or  editor.  The  typist  and 
editorial  office  should  also  recieve 
a  copy  of  these  instructions. 

Proceedings 

Have  you  been  asked  to  present 
a  paper  for  a  symposium  or  a  con¬ 
ference?  Will  the  paper  be  published 
in  the  proceedings?  Often  there  is 
no  available  format  to  follow  be¬ 
cause  the  proceedings  originate  from 
a  newly  formed  conference  or  from  a 
one-time  symposium.  When  preparing 
the  paper,  keep  in  mind: 
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Deadline .  When  is  the  fin¬ 
ished  paper  due?  Allow  time  for  re¬ 
view,  editing,  and  final  typing. 

Format.  Have  you  received 
special  instructions  for  preparing 
the  paper?  If  not,  are  you  sure 
there  are  none?  Check. 

Editorial  review.  Submit 
double-spaced  copy  for  editorial  re¬ 
view  even  though  the  final  copy  may 
be  single-spaced  and  on  special 
paper. 

Special  instructions.  Make 
sure  the  typist  and  the  editorial 
office  receive  a  copy  of  any  special 
instructions . 

For  further  information  on  pre¬ 
paring  papers  for  proceedings,  you 
will  find  these  publications  helpful: 

Baugh,  Tom,  and  Betty  Bell. 
1978.  Preparing  manu¬ 
scripts  for  proceedings 
and  compendiums.  USDA 
For.  Serv.  Res.  Note 
PNW-310 . 

Biesterf eldt ,  R.  C. 

[n.d.]  Preparing  sympo¬ 
sium  manuscripts  for 
photographic  reproduction. 
USDA  For.  Serv.  South¬ 
east.  For.  Exp.  Stn. ,  Box 
2570,  Asheville  NC  28802. 

Larson,  Edwin  vH. 

1971.  A  guide  for  authors 
of  symposium  papers.  USDA 
For.  Serv.  Res.  Note  NE- 
144. 

In  the  near  future,  the  North¬ 
eastern  Station  expects  to  publish 
a  revision  of  NE-144.  It  will  rec¬ 
ommend  the  style  now  used  for  Station 
papers,  and  will  include  detailed  in¬ 
structions  for  preparing  camera- 
ready  copy. 


TYPING  THE  PAPER 
Typing  specifications 

Check  the  paper  requirements. 
Some  journals  require  paper  with 
line  numbers.  These  are  used  for 
reference  by  reviewers;  if  the  num¬ 
bers  do  not  line  up  with  the  text 
lines  they  are  confusing,  so  make 
sure  they  align. 

Note  that  figure  legends,  ab¬ 
stracts,  footnotes,  tables,  and 
notes  on  the  author  are  often  set  in 
smaller  type  than  the  text.  Unless 
the  instructions  to  authors  specify 
otherwise,  they  should  be  typed  on 
separate  pages,  because  they  may  be 
typeset  on  a  different  machine  by  a 
different  operator. 

Double-space  all  papers  sub¬ 
mitted  for  editorial  review.  This 
includes  those  that  will  eventually 
be  typed  single  spaced  for  photo¬ 
graphic  reproduction.  Single-spaced 
copy  does  not  allow  room  to  mark 
corrections  clearly. 

Camera-ready  copy.  Most  symp¬ 
osium  proceedings  and  a  few  special¬ 
ized  journals  such  as  Mycotaxon  are 
printed  from  typed  copy  that  is 
photographed  and  reproduced.  Usually 
such  publications  provide  detailed 
instructions  and  sometimes  special 
paper  with  margin  guidelines  printed 
on  it  in  a  light  blue  that  will  not 
reproduce. 

Manuscripts  for  such  publica¬ 
tions  must  first  be  typed  double¬ 
spaced  for  technical  and  editorial 
review;  then  the  final  draft  is  typed 
as  specified  for  reproduction. 
Journals  that  are  reproduced  photo¬ 
graphically  may  require  a  double¬ 
spaced  manuscript  for  their  review 
and  acceptance  before  the  repro¬ 
duction  copy  is  typed. 
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Materials  needed  for  editorial  review 

Copies .  Submit  original  and 
one  copy. 

Control  sheet.  Don't  forget  the 
Publication  Control  Record,  NE/NA 
1600-10,  properly  signed  (FSM  1633 
Supp.  32).  Please  make  sure  the  in¬ 
formation  on  it  agrees  with  the  title 
page  of  the  manuscript. 

Transmittal  memo.  The  memo  sub¬ 
mitting  the  manuscript  to  the  AD  and 
to  us  should  include: 
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(178  to  254 
-ferrite.  Nfoa 
L 1 30  ft  (40  m), 
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Precipitation  is  70  to  100  in.  per  y\ 
cm).  Soils  are  unglaciated,  deep,  an 
land  is  site  quality  II  ( approximately 
50-year  index;  King  1966).  Some 
are  present. 

Mixed,  even-aged  stands  of  three  different- age 
ranges  were  sampled  at  locations  shown  ir  Fig.  1 J 
Fifteen  35-  to  80-y^ax-old  stands,  four  22Mq_35* 
year-old  stands,  anti  four  plantations  established  in 
the  past  12  years  \y£r&-&ttraied.  Two  of  the  planta¬ 
tions  contained  neural  and  planted  Douglas-fir  to- 
contaiSed  natural  and  planted  hern¬ 
iations  of  planted  Douglas-fir 
hemlock  with  some  natural  hemlock,  all  less 
than  12  years  old,  were  visited  to  investigate  possible 
mortality  rates  in  young  mixed  stands. 

Procedures  and  Results 

Crown  Stratification  by  Species 

Fifteen  35-  to  80-year-old  stands  were  examined 
to  determine  if  crown  stratification  existed.  Two  tem¬ 
porary  l/10th-acre  (0.04-ha)  plots  were  randomly 
selected  in  each  stand.  The  species,  diameter  at 


rates  of  immobilization  of  the  limited  supplies  of 
potassium  and  magnesium,  together  with  the  effec¬ 
tive  retention  of  atmospheric  inputs,  may  represent 
the  adaptive  mechanism  that  enables  coniferous 
trees  to  thrive  on  soils  low  in  these  nutrients.  How¬ 
ever,  high  rates  of  immobilization  and  low  atmos¬ 
pheric  inputs  mean  that  this  mechanism  is  not 
sufficient  to  guarantee  supplies  of  nitrogen  and  phos¬ 
phorus.  This  is  despite  the  fact  that  the  cycle  of 
both  these  elements  is  tight,  losses  beyond  the  root¬ 
ing  zone  being  negligible,  and  that,  at  least  for  nitro¬ 
gen,  all  the  atmospheric  input  is  retained.  For  these 
elements,  then,  the  trees  have  to  rely  on  obtaining 
nutrients  from  intractable  soil  sources,  and  here,  pre¬ 
sumably,  the  mechanism  has  been  the  evolution  of 
the  mycorrhizal  relationship,  a  relationship  that 
confers  a  particular  advantage  in  ohiatrrtng  nir 
and  phosphorus  from  poor  soils^  (Harley  1 969 J 
Indeed,  the  fact  that  mycorrhizal  nmgiappear  toj 
most  efficient  at  obtaining  phosphonjs7$TTttem)st 
plant  may  explain  why  deficiencies  of  this  element  in 
established  forests  are  reported  less  frequently  than 
are  deficiencies  of  nitrogen. 
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K.  V.  RAMAN^ARD  M  TINGE^V^nd  PETER  GREGOR? 

Cornell  University,  Ithaca,  NY  14853 

.  ABSTRACT 

J.  Econ.  Entomol^2:  337-341  (1979) 

Total  glycoalkaloid  (TGAfStactions.  extracted  from  foliage  of  10  differentiallv-resistant 


Solarium  species,  were  fed  to  nymphs  of  Empoasca  fabae  (Harris)  at  concentrations  equiva¬ 
lent  to  those  of  fresh  foliage.  The  effects  of  TGA  extracts  on  nymphal  survival  and  on  feeding 
behavior  were  assessed.  Specific  components  of  the  feeding  process  were  identified  by  use 
of  an  electronic  recording  system. 

Mean  nymphal  survival  hours  and  salivation-ingestion  periods  ranged  from  a  low  of  2.7  h 
and  5.3  min,  respectively,  on  extracts  of  S.  hougasii  Corr.  foliage  to  a  high  of  47.7  h  and 
18.1  min,  respectively,  on  extracts  from  S.  bulbocastanum  Dun.,  corresponding  to  a  38- 
fold  difference  in  TGA  concentration.  Nymphal  survival  and  duration  of  settling,  saliva¬ 
tion-ingestion,  and  nonfeeding  were  significantly  correlated  with  TGA  concentration  (r  = 
-0.86,  -0.79,  -0.93,  and  0.82). 

Although  these  findings  provide  further  evidence  of  a  causal  role  for  potato  glycoalkaloids 
in  leafhopper  resistance,  TGA  extracts  from  2  species,  S.  berihaultii  (PI  218215)  and  5. 
chacoense  (WRF  888),  were  considerably  less  limiting  to  survival  than  expected  on  the 
basis  of  concentration  alone.  These  discrepancies  may  be  due  to  differences  in  levels  of 
individual  glycoalkaloids.  The  specific  glycoalkaloid,  tomatine,  e.g.,  significantly  limited 
the  duration  of  salivation-ingestion  at  concentrations  as  low  as  0.05%.  Levels,  types,  and 
biological  activity  of  individual  glycoalkaloids  in  Solatium  species  need  to  be  characterized 
before  the  full  significance  of  these  steroidal  glycosides  in  leafhopper  resistance  can  be 
understood. 


Potato  glycoalkaloids,  a  class  of  toxic  nitrogen-con¬ 
taining  steroidal  glycosides,  have  been  implicated  as  re¬ 
sistance  factors  against  2  insect  pests  of  potato,  the  Col- 
Qptdo  potato- 'beetle,  Liptinotarsa  dvicTnliiuatu  (S 

'(Kuhn  and  Low  1955,  Schreiber  1957,  Pierzchalski  and 
(Werner  1958  l^txl  lln  puui'd  Uiafhbppef,  EmpoaSVU  ft 1-’*' 
rap"-(HairiSTTDahlman  and  Hibbs  1967).  Tingey  et  al. 
(1978)  reported  that  foliar  concentration  of  total  gly¬ 
coalkaloids  (TGA)  in  wil d  Solarium  species  and  field  in¬ 
festations  of  E.  fabae  nymphs  were  highly  correlated  (r 
=  —0.75,  P  =  0.01),  suggesting  a  defensive  role  for 
these  compounds.  We  report  here  results  of  feeding 
studies  with  TGA  fractions  from  the  same  accessions 
studied  by  Tingey  et  al.  (1978)  and  demonstrate  the  re¬ 
lationship  between  TGA  concentration  and  nymphal 
performance. 

Materials  and  Methods 


s Germplasm  and  General  Procedures 

TrUFSeecTot  1 1  accessions  of  wTTcT7tuber-bearing  So- 
lanum  species  (5.  berthaultii  Hawkes,  PI  265858,  PI 
218215;  S.  brachycarpum  Corr.,  PI  275179;  S.  bulbo¬ 
castanum  Dun.,  PI  275194;  5.  chacoense  Bitt. ,  WRF 
888,  PI  189220;  5.  hougasii  Corr.,  PI  161 174;  S.  kurt- 
zianum  Torr.,  WRF  335;  S.  medians  Bitt.,  PI  283081; 
S.  polyadenium  Greenm.,  PI  175444;  S.  stoloniferum 
Schlechtd.  and  Bche.,  PI  243458)  were  obtained  from 
the  Potato  Introduction  Station,  Sturgeon  Bay,  Wise., 

apd-rt'Wn  In  il  ppm-VIM  I n 1. 1 11 1 1ll'  ....il-mi*  A,  pf  12, 

'  Homoptera  Cicadellidae 

*  A  publication  of  the  Cornell  University  Agnc  Exp  Stn  ,  New  York  State 
College  of  Agriculture  and  Life  Sciences,  a  Statutory  College  of  S.U.N.Y  Received 
for  publication  Jan  3,  1979 

3  Present  address  International  Potato  Center.  Apartado  5969,  Lima,  Peru 
Please  address  repnnt  requests  to  the  2nd  author 

4  Department  of  Entomolpgy 

5  Department  of  Plant  Breeding  and  Biometry 


1977.  After  emergence,  seedlings  were  treated  with  a 
soil  drench  of  fenapimCsulf  at  0.2  g/liter  for  control  of 
soil  pathogejUrr-'Seedlings  were  transplanted  to  Howard 
gravelly^Sam  soil  at  the  Thompson  Vegetable  Research 
of  Cornell  University  at  Freeville,  N.J 
26,  1977,  in  a  randomized  complete 
replicatiop*r-+ndTv+dual  plots  were, 
containetf6  clonesriyUaccian  spaced  91.4  cmlvithin  the 
row  and  SS'ThcTTrfjetween  rows.  CwRural -practices  and 
foliage  samnfing  procedures  were  the  same  as  those  re¬ 
ported  by  Tfingey  et  al.  (1978). 

Preparative  Isolation  of  TGA  Fractions 

Sub/amples  (5  g)  of  £nely  grounr^  lyophilized  foliage 
fre  nomogsnized  by  4  Polytrort*  lor  5  min  in  100  ml 
5%  acetic  acjfl .  The  resiHtino  TGA^ytT,n  |i  will  lllli  lid" 
imes  of  the  filtrates  were  recorded.  Duplicate 
aliquots  (equivalent  to  1  g  foliage)  of  each  extract  were 
stored  for  later  TGA  analysis.  The  remaining  pilaris 


were  placed  in  a  70°C  water  bath  and  the  pH  was  ad¬ 
justed  to  10  and  maintained  at  that  level  by  drop- wise 
addition  of  concentrated  NH4OH.  Precipitation  of  TGA 
was  apparent  after  5  min  at  this  pH  and  was  completed 
by  cooling  the  extracts  to  0°C  for  at  least  5  min.  The 
TGA  precipitates  were  concentrated  by  centrifugation  at 
9,000  g  for  8  min,  after  which  they  were  washed  3  times 
with  1%  NH,OH  and  taken  to  dryness  at  70°C.  The  pre¬ 
cipitates  were  dissolved  by  sonication  at  65°C  in  20  ml 
methanol,  to  which  ca.  0.5  mg  decolorizing  carbon  was 
added.  The  mixture  was  filtered,  evaporated  to  dryness 
^t  70°C,  and  stored  at  4°C  until  needed  for  the  feeding 
Lidies. 

Analysis  of  TGA 

Duplicate  aliquots  of  crude  TGA  extract  (equivalent 

rto  1  g  foliage)  were  taken  for  TGA  analysis  and  treated 
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Bobwhite  Population  Responses  •  Roseberry  305 


Bobweute  Population  Responses  •  Roseberry  287 


was  considered  random.  In  this  segment 
of  the  model’s  “year,”  habitat  variables 
were  treated  as  constants,  length  of  snow 
cover  was  randomly  generated  from  an 
empirical  distribution,  and  post-hunt 
population  size  was  carried  forward  from 
the  previously  described  set  of  calcula¬ 
tions.  Computations  for  this  segment 
were  as  follows: 


3>o  nof  Area/c 
r/eoieji  Mad' 
are  Jeyr/ir*f& 

ec,//Z/e-s  u*M"7 

a/l  e^u&Zfon.  ' 


J>fy/e  for 

ZA/rJ-Ze*/  foaJ. 
ft/f  //Hforfaod 
U/ondf  Gs.oi'd*li'ieJ. 


BPOP,  =  WPOP,(  1  -  WMRT,) 

vhere 

WMRT,  =  0.503 

-  [0.1559(1.74  -  -5*^5-)*] 

+  (0.000078SNOW,*)  +  E 

with  fC  =  415,  SNOW i  =  fix),  E  =  N[ 0,  0.05], 
and  WMRT,  »  0.0. 

Breeding  Season. — The  final  calcula- 
■mr  necessary  -to  complete  1  annual 
cycle  or  model  "year”  involved  recruit¬ 
ment  of  juveniles  into  the  pre-hunt  pop¬ 
ulation.  The  breeding  population  com¬ 
puted  during  the  previous  segment 
(BPOP,)  experienced  a  calculated  rate  of 
recruitment  (REC,)  and  the  result  be¬ 
came  the  next  fall  population  (FPOP,+1). 
Annual  rate  of  summer  gain  (REC,)  was 
a  negative,  curvilinear  function  of  breed¬ 
ing  density  in  relation  to  carrying  capac¬ 
ity  (BPOP, IK).  The  density-recruitment 
curve  suggested  by  the  original  data  was 
modified  in  its  right  limb  so  that  predict¬ 
ed  recruitment  for  a  breeding  density  at 
K  was  0  (Jensen  1973).  The  CRA  data  re¬ 
vealed  an  interaction  between  length  of 
snow  cover  the  previous  winter  (SNOW,) 
and  the  winter  density/K  ratio  such  that 
their  negative  rffret  1 


■  prnrlnr  livily  u  ai 


Kfultiplicative  rather  than  additive  (Rose-| 
(jerry  and  Klimstra  1972:274-275).  Varj2 
abT^V  tliar  pUMliti  ly  mlU, 
ductivity  were  total  rainfall  during  the 
prebreeding  season  of  late  March  and 
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Swank,  W.  G.,  and  S.  Galuziou.  1954.  The  in¬ 
fluence  of  hunting  and  of  rainfall  upon  Gam- 
bel’s  quail  populations.  Trans.  North  Am. 
Wildl.  Conf.  19:283-297. 

Talbot,  L.  M.  1975.  Maximum  sustainable  yield: 
an  obsolete  management  concept.  Trans.  North 
Am.  Wildl.  Nat.  Resour.  Conf.  40:91-96. 

U.S.  Dep.  Commerce.  1950-77.  Climatological 
data.  Vols.  55-82.  Illinois. 

Vance,  D.  R.,  and  J  a,  fhis _ Rnh^lnte 

populations  aif?T  nunting  on  Illinois  pul 
hunting  areay  Pages  165-174  in  J.  A.  Morrison’ 
£nd  J.  C.  Lewis,  eds.  Proc.  1st  Natl.  BobwhiteJ 
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State  Acad.  Scl/S^T  13-19. 

WAr.MFR  p  H  irffrSi  k,  (,„y^rrr  ■  ..rw^pte  m  a, 
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natural  resource  management  Academic  Press, 
_ N  Y,  383pp. 

C- - .  C.-jD  Besadny,  and  C.  Kabat  1965.  Pop- 

ecology  and  management  of  W  isconsin 
heasants.  Wis.  Conserv.  Dep.  Tech.  Bull.  34. 

r.rw  Slums  1S001  tirvhip*  m  men- 

r  survival  and  productivity  with  implica¬ 
tions  for  population  regulation  in  pheasants.  J. 
Wildl.  Manage.  32:32—36. 

i  Received Jt  March  1978 
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ABSTRACT 

The  distribution  B/wdItll Is  uf  IImjIII!  amt  Hiiapini  in  soil  around 
and  below  nominal  50-  by  101-mm  (2-  by  4-in)  : 
that  were  treated  wm^either  chromated  copper^fseaate  (CCA  Type  I 
or  Type  II)  or  in  ammoniac*!  coppeflRflfaTeCACA)  and  exposed  for 
nearly  30  yean  in  Poarch  fine  sandy  loam  soils  in  southern  Mississippi 
indicate  that  the  small  amounts  of  As  and  Cr  that  move  from  the 
stakes  into  the  soil  are  sorbed  by  the  soil  proximal  to  the  stakes.  The 
distribution  gradient  for  copper  about  the  stakes  is  similar  to  those  for 
As  and  Cr,  but  is  less  precise.  These  findings  support  the  hypothesis 
that  CCA-  and  ACA-treated  wood,  at  least  in  acidk  soils  such  as  the 
Poarch  fine  sandy  loams,  will  not  contribute  significant  amounts  of 
As  or  Cr  into  surrounding  soils  and  waters. 


egy/uvi  /*»’/$. 


Additional  Index  Words: 
timb 


ood  preservative,  wood  foundation,^ 
tes,  CCA,  AC  A.  - - - > 


Uford?  —  dr. ffertuf 
form  for  /foyt* /*reh/  /f«y 
H/ore/s  Termed' 


assess 


Inorganic  wood  preservatives  generally  have  a  history  of 
safe  use  (Barnes,  1970;  Stranks,  1976)  and  the  successful 
performance  of  these  preservatives  Imi  enabled  the  de¬ 
velopment  nf  mirientinl  fnimrtaTjem  systems  con¬ 
structed  entirely  of  pressure-treated^ucood  (NFPA, 
1973).  This  development  emphasizes  the 
the  potential  for  environmental  contamination 
use  of  wood  treated  with  inorganic,  salts-type  preserva^ 
tives  that  contain  copper,  arsenic,  and  chromium. 

Throughout  the  world,  the  primary  objective  of  tests 
that  have  exposed  treated  wood  materials  in  ground 
contact  has  been  to  evaluate  the  performance  of  the  pre¬ 
servatives  for  protecting  wood  against  biodeterioration. 
Adequate  monitoring  of  potential  changes  in  soils 
around  experimental  test  units  has  been  minimal  (Inter¬ 
national  Research  Group  on  Wood  Preservation.  1969. 
Unpubl.  Rep.  Literature  survey  on  the  permanence  and 
distribution  of  salt-type  wood  preservatives.  IRG, 
Princes  Risborough  Lab.,  Aylesbury,  England).  Recent¬ 
ly,  Arsenault  (1975)  measured  arsenic  concentrations  in 
soils  around  salts-treated  poles  in  North  Carolina  (clay 
soil)  and  posts  in  Florida  (sandy  soil).  He  observed  no 
apparent  lateral  transfer  of  arsenic  beyond  152  mm  (6 
in)  from  the  treated  wood. 

This  study  evaluates  the  changes  in  arsenic,  copper, 
and  chromium  content  of  soils  surrounding  southern 
pine  stakes  treated  with  preservatives  and  retention 
levels  that  closely  approximate  those  currently  used  in 
wood  foundations. 


1  ContritmrtoTT from  theTrjb-Dqr.-uf  AgiiLTPuivServ.,  Fill .  Pr,_. 
Lab,  Madison,  WI  53705.  The  Laboratory  is  maintained  in  cooper¬ 
ation  with  V^Universityjy  Wisconsin,  Madison.  Received  27  Feb. 

1  Plant  Pathologist,  USDA-FS,  For.  Prod.  Lab.  This  research  was 
commenced  while  deGroot  was  located  at  USDA-FS  Southern  For. 
Exp.  Stn.,  Gulfport,  Miss. 

’Mathematical  Statistician,  USDA-FS,  Southern  For.  Exp.  Stn., 
New  Orleans,  La.;  Research  Specialist,  USDA-FS,  For.  Prod.  Lab., 
Madison,  Wis.;  and  Analytical  Chemist,  Pestic.  Monit.  Lab.,  Tech. 
Serv.  Div.,  Off.  of  Pestic.  Progr.,  USEPA,  Bay  St.  Louis,  Miss.,  re¬ 
spectively. 
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iis  research  (5,  6), 
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ilsn  indicated  that  withdrawal 


strehgth  from  end  pcaifi  should  be  about  79  percent  as 
great  as  from  side  grain.  Withdrawal  strength  from  the 
end  grain  of  Press-Lam  corrected  to  6  percent  MC  was 
600  pounds,  only  65  percent  as  great  as  from  side  grain. 
Corresponding  predicted  strength  values  for  solid  red 
oak  and  yellow-poplar  would  be  1,055  and  595  nnnndg 
respectively.  In  this  case,  the  Press-Lam  ha/60  percent 
of  the  withdrawal  strength  of  solid  red  oaj 
percent  of  the  withdrawal  strength  of  yelklw-poplar. 

In  the  case  of  dowel  withdrawjjpfitrength  from  the 
face  and  edge  of  Press-Lam,  oJb€r  work  by  the  senior 
author  10  thntJ,h"  rr"'h"* *H  withdrawal 

8trengJb"f>?C 3/8-inch  diameter)sugar  maple  dowels 
Mi  in  the  side  gfrnn  of  red  oak  would  be 
4,486  pounds^t  6.3  percenffilC.  jhmuarly,  tne  predictea 
(■strength  from  yellow-poplar  would  be  1,309 


n,  A//er*/&r-£.  rffere*c*j  Jry  /)U*j£er  syj/rJh 

C  see.  £e/<tus). 


of  /treasure  y>erce*>-/’  ^pe//ec/  otr/-. 
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TABLE  6.  —  Withdrawal  strength  of  dowels  embedded  1  inch  in  the 
edge,  face,  and  end  grain  of  Press-Lam. 


Mean 


Type  of  test 

No.  of 
specimens 

Mean  MC 

(%) 

withdrawal 

a>f£ngtk 

fab.)  y 

Strength 

J(lbT) 

Edge  withdrawal 

40 

6.3 

Face  withdrawal 
Combined  Face 

40 

6.3 

1,016.2 

154.9 

and  Edge 

80 

6.3 

1,022.7 

157.7 

End  withdrawal 

40 

6.1 

1,390.6 

193.3 

ts/fri  a  b  6 re  s/d.// on  s  ■  * />*/*■ 


Literature  Cited 

1  ^^Hll'AN  ^'l^-TV  vm  T^TINO  AflU  MATKRmjr  smnaflM 

roi  ™0ti8  °S Te8tine  Small  Clear  Specimens  of  Timber.  ASTM  D  143- 
521  Philadelphia,  Pa. 

•  Ecicelman,  C.  A.  1969.  Engineering  concepts  of  single-pin  dowel 
joiAt  design.  Forest  Prod.  J,  19(1 21:52-60 

,  T - 7’  liJVla.  Bending  strength  and  moment-rotation 

characteristics  of  two-pin  moment-resisting  dowel  joints  Forest 
Pro#.  J.  21(3):35-39. 

rt— - 1971b.  Shear  strength  of  dowel  joints.  Furniture  Design 

and  Manufacturing  43(1 1  ):52ff  -  ■  g 

•  -  .  1573.  Holding  strength  of  screws  in  wood  and  wood-base 

mat<  nals.  Purdue  Univ.  Agri.  Expt.  Sta.  Bui.  No.  895.  Lafayette.  Ind. 

- ;  — —  1975.  IjcreWliotllliig  periorlhaKce  in  hardwoods  and 

parti  deboard.  Forest  Prod.  J.  25(6):30-35. 

—  - - -  1978a.  Bending  strengths  of  hardwoods  used  in 

upho  stered  furniture  frame  construction.  Forest  Prod.  J.  28(8):34-37. 

—  -  1978b.  Withdrawal  strength  of  dowel  joints— effect  of 

shea  - - *L  ^ - J  T  ' - - 


strength.  Forest  Prod.  J.  29(l):48-52. 

Hoover,  W.  L.,  C.  A.  Eckelman,  R  W.  Jokerst,  and  J.  A. 
You  'TGquist.  1979.  Economic  feasibility  of  red  oak  Press- Lam  for 
uph  lstered  furniture  frame  stock.  Accepted  for  publication  in  Forest 
Pnx  .  J. 

10.  Mcx  dy,  R  D  ,  and  C.  C.  Peters.  1972.  Strength  properties  of  rotary 
knil  -cutlammated  southern  pine.  USDA  Forest  Service.  Research 
\  Paf  r.  FPL  178>  Madison.  Wis.  - - - - i - ~ 


/'#  orcZty 


/Soft.  /HCftfSrf/eticics  Sr^/e- 
a •ireut'* -f/'o* j  C  o >u/er /Sh a/ ) .  jz*  cas+- 
/'/<c,  ZA/y  fo  //euz  S-fa  _5"/y  4Mt/ 
A.f'O'fS  . 


17 


c/oHf/ra/  af  cu/fure-  cTt. 


'isrua/- 


7 


/??? 


stages  of  the  disease.  But  injection  combined  with 
pruning  increases  the  chances  of  successful 
therapy  both  in  the  early  stages  and  when  the 
disease  is  somewhat  more  advanced  Since  early 
detection  is  seldom  achieved,  limb  and  trunk  injec¬ 
tion  followed  by  pruning  enhances  considerably 
the  chances  of  saving  elms. 


It  is  important  to  note  that  injection  plus  pruning 
is  only  one  tool,  and  that  this  treatment  does  not 
take  the  place  of  the  prompt  sanitation  and  spray 
programs,  which  are  the  mainstays  of  successful 
DED  control  for  minicipalities. 


f/us/'  /ef/ 

/ArVUj/ea./'. 


Table  2.  Relationship  between  amount  of  clear  wood  removed  and  survival  of  elms  that  were  pruned 
or  lnject£fl  with  Lignasan  BLP-aiad  pruned,  indicated  by  number  of  elms  treated  and  percent  with  no 


'  reatment 

(1976) 
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treated 


%  elms  free 
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Pri  ning  (No.  1 ) 

Ur  ib  injection, 
pa  ling  (No.  2) 

Ta  ik  injection, 
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Trunk  a  id  limb  injection, 
pa  ling  (No.  4) 
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value 

treatment0 
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Figure  8  Coarse,  washed  till  that  sup¬ 
ports  primarily  beech  with  an  occasional 
sugar  maple 

Forest  cVotes 


Figure  1.  Geometrid,  Eupithecia  lonpipalpata  (identified  to  genus  and  group  ( palpata )  but  species 
identification  not  yet  positive),  a  significant  cause  for  loss  of  seed  in  1972,  1973,  and  1974  inocu¬ 
lations.  Forest  5c/Cf) C.&, 


Half-cord,  360-degree  rotating  grap¬ 
ple  holds  stems  in  place  while  cut  is 
being  made  (top);  operator  deposits 
shortwood  on  rail  car  (center);  re¬ 
maining  lengths  are  pulled  into  buck¬ 
ing  position  (bottom). 


j  f/jcire.  /7u/»/er  /Jr  nt/  usee/ 
Cap//ohy  /y  0a-  Sum/er 
Fa  foe.  re//-  <9/  /Fe.  cjf/r//arr 
zfax  /t/ap/Fsc  &j//ae>. 


Fores/  JChdus/n'es 


Fig.  1.  Ditching  tor  underground  utilities  was 
the  apparent  cause  of  loss  of  this  group  of 
post  oaks  which  will  not  afford  expected 
shade  to  this  Texas  home. 

Jour it  A  l  of  Frhorf  culture. 
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INCOME  (*1000) 

FIGURE  1 

ABSOLUTE  AND  RELATIVE  IMPACTS  OF  HIGHER  WOOD  PRICES  ON  CONSUMERS 


Li 4 Si/  //c-o/lom/e-S 


t.  . 

r  ATLANTIC  0CEAm| 


Fig.  1.  Location  of  the  alewife  spawning  grounds  (Pau- 
sacaco  Pond  and  Annaquatucket  Pond)  and  the  control 
stream  (Fisherville  Brook)  used  in  this  study.  Detailed  de¬ 
scriptions  of  Gilbert  Stuart  Brook  and  Pausacaco  Pond  have 
been  given  by  Cooper  (1961)  and  Gaines  (1975).  The  Anna¬ 
quatucket  system  has  been  discussed  by  Saila  et  al.  (1972) 
and  by  Richkus  (1974).  Fisherville  Brook  is  similar  to  Gilbert 
Stuart  Brook  and  to  portions  of  the  Annaquatucket  River 
(Durbin  1976).  £Ec®/o  J  \f 

/ 


Fe>//ou/  SaZHC-  Aracee/ura 

-/e>r  /&//&*.  Chec/  Je*./ /**- 
s/y/e  usee/  A»r  ////a , 
punetiz/iJte/ij  ra/es/  ^arfax/eSj 
oJ?/rei//4/Ze>j,si  rFc. . 


19 


EDITOR’S  MARKS  IN  MANUSCRIPTS 


This 

mark 


A 


2 

vy 


A 


A 

5 


A 

O 


or 

un 


Means 


caret;  this  indicates  where  something  is  inserted 

rarely 

(We  have  collected  type  as  We  have  rarely  collected) 

A 

2 

superscript;  type  above  line  (r2  type  as  r  ;  see  below  ^ 


type  as  see  below^  or  below— ^ 


c 


A 

subscript;  type  below  line  ( P3  type  as  P  ) 

insert  comma 

insert  semicolon 

insert  colon 

insert  period 

insert  hyphen  (Douglas  fir,  type  as  Douglas-fir) 

A 

insert  dash  (Three  species  Douglas-fir,  type  as 

A 

Three  species--Douglas-f ir , ) 

transpose  ( sjejit/  type  as  site;  it  |rightfwas]  type  as 
it  was  right. j^xtensive  changes  in  the  order  of  phrases 


on  the  other  hand J  may  require  marking  like  this. 
^  _ / 


#  or  /  space  ( 2-^nd^3-year-old  stems  type  as  2-  and  3-year-old 
stems;  somejtime  ago  type  as  some  time  ago 

close  up  (the  bcTjok  type  as  the  book;  cojvariant  type  as 
covariant;  mountain  top  type  as  mountaintop 


"or  delete  (the  book  type  as  the  book;  travel/ed 

type  as  traveled) 


stet  or 


3/ 

let  it  stand  (We  have  collected  type  as  We  have 

never  collected) 


20 


t 


P^ANT 


/nd  S^IL 


run  in  with 
next  linef) 
^orparagraph 


a  c 

c 

3 

underlined  words  or 
figures 


spell  out  (two;  Unite 

use  figure  (3) 

capital  letter  (C) 

lower  case  letter  (c) 

all  letters  in  each  word 
the  slash  mark  should  be 
(Plant  and  Soil) 


States ) 


R0000  bQ3^SS 


following 
lower  case 


start  a  new  paragraph.  In  the  few 
places  where  paragraphs  are  not 
indented,  they  are  separated  by 
extra  line  space. 


run  in,  as  marked  (The  black  book 


was  lost. 

The  red  book  was  found. 


type  as  The  black  book  was  lost. 


The  red  book  was  found. 


center  on  page  (  ]]  CHAPTER  ONE  C  ) 

move  to  the  left;  for  example, 

where  a  paragraph  indention  is  deleted. 


move  to  the  right;  in  the  left  margin, 
this  means  indent. 


will  be  set  in  italic  type 


SPECIAL 

NOTE 


In  manuscripts,  words  should  not  be  hyphen^ 
ated  at  the  ends  of  lines  because  every^- 

one  of  those  innocent- looking  little  end-of- 

A  ^ 

the-line  hyphens  must  be  marked  to  show  the  type/”'* 
setter  whether  it  is  to  be  retained  when  the  type^"1 
written  copy  is  set  in  type. 
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